Abstract. Model predictive control algorithm is of three characteristics: predictive model, receding horizon optimization, feedback correction. The sensor node consists of processing module, communication module, sensor module and power supply module. This paper analyzes and improves model predictive control algorithm. Development process control is the development and control theory, instrumentation, computer communication and network. The paper proposes construction of control nodes in wireless sensor network based on improved model predictive control algorithm. Finally, the effectiveness of the proposed method is proved by experiments.
construction of control nodes in wireless sensor network based on improved model predictive control algorithm.
Wireless Sensor Network for Control Nodes
Control and a feature is the online optimization model. Predictive control optimization control algorithm is to determine the optimal future control effect through performance indicators of this. The performance index system related to future behavior, for example, it is usually desirable object tracking a desired trajectory in the sampling point in the future on the minimum variance, but also desirable wider form, such as requiring a minimum energy control while maintaining output at a given range. The future behavior of the system relates to performance indicators, according to the prediction model are decided by the control of the future.
Nodes are divided into ordinary sensor nodes to the cluster head node and data fusion, sensor node data to send to the cluster head node, and then by the cluster head nodes converge to the background. The cluster head nodes need to do more work, more energy consumption. If you use the same node cluster, according to the need to replace the cluster head, avoid the cluster head node death because of the transition energy consumption and it [3] . Add a layer of fixed wireless network Mesh mode formed in the network of sensor nodes, sensor nodes to collect data, on the other hand, realize the information communication between nodes, and the network fusion. Akyildiz L F summed up the application model of wireless Mesh network.
Wireless sensor network node according to the ability to move can be divided into static and mobile networks. In a static network: the network, nodes do not have the ability to move, when placed in the position cannot be changed [4] . Topology changes is small, usually because of energy depletion or damage caused by the node failure, or interference environment, terrain, obstacles to unreachable node, or a new node joins will lead to the change of network topology, power control and hierarchical clustering are often used as this kind of network topology control method. In the mobile network, the node with the ability to move can pass the path to reach the target position.
(1) In the flat topology, all nodes are equal, therefore, to plane structure called peer to peer structure. The planar structure has the characteristics of strong robustness, survivability, but with the increase of the size of the network, the network performance will decline rapidly. When the network size increases to a certain extent, the routing protocol may consume all of the network bandwidth, that is increasing the number of nodes in wireless sensor networks, network management and control overhead will gradually increase, thereby greatly reducing the overall performance of the network. The formula used in the method is as follows.
Research on Clustering Algorithm in wireless sensor networks, most of them are studied in a homogeneous model of network clusters, such as how to make the number of nodes in the cluster, the cluster size as the same as the same, on this basis, effectively reduce the energy consumption. Most of the clustering algorithm using multi hop data will be transmitted to the base station, the base station distance nodes closer not only to collect the transport node in this cluster the data, but also to forward other than data from the cluster head nodes transmitting station far, this makes the distance closer to the base station node consume more energy than the cluster head nodes far away from the base station.
Sensor nodes in the process of data transmission in wireless channel competition, sharing, may cause the transmission between multiple nodes data collision, failed to send data packets, the praise of the sending and receiving data on the energy wave, and then need to repeat the transmitted data, thus more energy consumption of nodes. Crosstalk (Overhearing) data packet is transmitted in the wireless channel sharing, a node may receive and process not send their packets, at this time, a wireless receiving module and processor module will cause the node consumes more energy [5] .
In wireless sensor networks, due to the RF chip communication distance constraints, a single node cannot know all the nodes in the network, can only know some information of its neighbor nodes. Therefore the first step to build a routing tree, let node understanding level and the parent node of the. SINK first by flooding to the network communication routing tree construction message. A message consists of a flag, a transmitting node ID, and the sending node level. Received the message send node a node ID records the parent node, and then the general value plus 1, and update the news spread to neighboring nodes to the ID and level, until all the nodes in the network have their parent node and level. 
The sensor node consists of processing module, communication module, sensor module and power supply module, of which the first three modules is the main energy consumption module. The following according to the module introduces are several main energy saving strategy. Very low because the sensor module can play, so this is not discussed [6] . The processing module comprises a microprocessor and memory, the energy consumption can be lowered processing module idle condition through dynamic power management and dynamic voltage regulator two strategies, energy saving. Communication module mainly refers to the wireless transceiver, close communication module design and network protocol, the communication module in saving energy, but also analysis of sensor network protocols from the angle of energy management.
Sensor nodes are usually is a miniature of the embedded system, constitute the basic layer of wireless sensor network platform, looked from the network function, each sensor node is both traditional network node of the terminal and router functions, in addition to local information collection and the data processing, but also for the storage, management and processing integration to other nodes the data to complete some specific tasks, and collaborating with other nodes.
The network for each sensor node in the same fixed communication distance of R with its neighbor nodes communication; communication distance of R affects the positioning accuracy of sensor nodes, only r of moderate size can achieve better positioning accuracy; positioning accuracy in monitoring area depends on network connectivity and node beacons [7] . For the sensor network environment, the beacon node artificial deployed a large number of known location is not practical, but in the network layout of a certain proportion of GPS with the beacon nodes will increase the cost of positioning network is defined as:
Wireless sensor network consists of sensor nodes self organization, sensor nodes may exist the problem of heterogeneous, but from a mathematical graph theory and the research point of view, without considering the spatial difference situations can be the node of wireless sensor network is abstracted as the vertices of a graph, planar graph as follows is the plane of a wireless sensor network.
Design structure of Model Predictive Control System
Predictive control is a control algorithm based on the model; this model is called the prediction model. For the predictive control, only pay attention to the function of the model, and not to model, prediction model according to the object function is the historical information and future forecast on the future output input [8] . From a methodological perspective, as long as it is set with the prediction function of the information, regardless of what kind of form, can be used as the prediction model. Application of advanced process control technology from the current situation, in the next few years, predictive control, fuzzy control, control, intelligent control, adaptive control, soft sensor will become the mainstream of the development of expert system for advanced control software, will China's chemical industry, metallurgy, papermaking, pharmaceutical, petrochemical and other industries technological transformation, technological progress plays a positive role in promoting [9] . Development process control is the development and control theory, instrumentation, computer, computer communication and network and other disciplines closely related, as is shown by equation5.
Prediction of infinite horizon LQR algorithm makes the algorithm with stable characteristics. For arbitrary linear objects, as long as the weighting matrices Q and R is positive definite, then the algorithm is proved to be stable (stationary and detection). State the object through the duality theory of estimation from noisy input and output measurements, now known as Kalman filter. The LQR controller and the Kalman filter combination is known as linear Gauss two time controller (LQG). In the LQG theory does not consider the input, output and the state constraints.
Experiments and Analysis
The prediction of optimal control and the traditional control are very different, it uses the concept of heuristic optimization, allows the designer the freedom to choose the form of the performance index. Therefore, for the same object, if the performance index by time domain parameters, different weighting matrix, it may cause the control effect is completely different. On the one hand, for the design of control system increases the degree of freedom, but the lack of design experience of people do not know where to start. DMC using the step response model, while the MAC uses impulse response model; DMC control and MAC control increment. If the weighting is to the control action, then MAC has static difference. This problem can be solved by a static compensator. If you are not weighted, in the treatment of non minimum phase system must use a comprehensive method [10] . No control time domain M this one parameter MAC, namely control time M is equal to the prediction horizon estimation P; DMC interference (2) is filtered, is a measure of value is the predicted value.
The wireless sensor network consists of several nodes, 1 node, 1 relay, 1 PC control center, system structure. Acquisition of wireless sensor network node to complete data acquisition, processing and communication work; the initiation and maintenance of sink node is responsible for the network, collect and upload data, will relay commands down sent notice acquisition node; transfer device sends the collected data and transfer the control center sends a command to the sink node; the control center is responsible for the final upload data, and users can give network operations command, as is shown by Fig. 1 . DMC algorithm is a kind of predictive control algorithm of object based on step response, which is suitable for the asymptotic stability of linear objects. For weakly nonlinear object, can be at work point first linearization; for unstable object can use state space model based on step response.
Summary
The paper proposes construction of control nodes in wireless sensor network based on improved model predictive control algorithm. Stability in the sense of MPC requirements than it is defined in the linear control theory to be more. First of all, because we are in theory to solve an infinite horizon control rate, type stability we seek is asymptotically stable error here; target and control variables will advance with time, infinitely small.
